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WHAT IS CLAIMED IS: 

l\ An image display apparatus comprising: 

a plurality of display pixels arranged in a matrix in 
order ts> perform image display, said display pixel having a 
pixel electrode and a pixel switch connected to said pixel 
electrode inV series ; 

a plurality of memory elements for storing display 

data; 

an image sfWnal generating means for outputting a 
10 given image signal ba^ed on said display data; 

a group of signal lines for connecting said image 
signal generating means\to said group of pixel switches; 
and 

a display image sel^tion means for writing said 
15 image signal in a given display pixel through said group of 
signal lines and said group of pl^cel switches, wherein 

each basic unit of said mehiory elemel^^comprises a 
memory switch; a memory capacitor cdjinected to said memory 
switch; an amplifier .field-effect transistor (FET) of which 
20 a gate is connected to said memory \capacitor; and a 
^ refreshing operation means for performing a preset 
\ refreshing operation to signal charge stored\in said memory 
capacitor. 



r 



25 2. An image display apparatus according to claim 1, 
wherein each of said plurality of display pixels\ is a 
liquid crystal display pixel having a counter electrode and 
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liquid crystal region between said pixel electrode and 
sa^d counter electrode. qV**^^*^ 

3. An image display apparatus according to claim 2, 
wherein &^id plurality of display pixels have an optical 
reflecting plate. 



O 10 



4. An image \display apparatus according to claim 1, 
wherein said plu£vality of display pixels, said group of 
signal lines and s^aid image signal generating means are 
formed on a single transparent substrate. \>s&6 



15 



20 



5. An image display apparatus according to claim 1 ,\ 
wherein said pixel switch is a thin-film transistor (TFT). 

\ 

6. An image display apparatus according to claim 5, 
wherein said pixel switch is a pcjlycrystalline Si thin-film 
transistor (poly-Si TFT). 




7 . An image display apparatus according to claim 6 , 
wherein said memory switch is a polyc^ystalline Si thin- 
film transistor (poly-Si TFT). 



25 



8. An image display apparatus according\to claim 6, 

Ln said amplifier : 
film transistor (poly-Si TFT) 



wherein said amplifier is a polycrystalline Si thin- 
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9\ An image display apparatus according to claim 1, 
wherVLn said memory capacitcfe^is a capacitor between a gate 
and a channel of said amplifier FET. 

10. An itoage display apparatus according to claim 6, 
wherein said\memory capacitor is a capacitor between a gate 
and a channel of said polycrystalline Si thin-film 
transistor (poly\Si TFT) . 

10 11. An image display apparatus according to claim 1, 
wherein j^bhe^ot her en dppf said memory capacitor is connected 
to a wire to which a preset voltage is applied. 



12. An image display apparatus according to claim 1, 



15 wherein the other end of sai x d memory capacit^r^ is connected 



to an indium tin oxide (ITO)\thin film to which a preset 



voltage is applied. ^s^f 



13. An image display apparatus\ according to claim 1, 
20 wherein the other end of said memoryv capacitor is connected 
to a source of said amplifier FET. 
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14. An image display apparatus according to claim 1, 
wherein the other end of said memory capacitor is connected 
to a drain of said amplifier FET. P(0| 1^ 2~ 



15. An image display apparatus according to claim 1, 
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/herein a drain of said amplifier FET is connected to a 

vo] 



apply xng means . ' 



16. Afrv image display apparatus according to claim 1, 
wherein aV source of said amplifier FET is connected to a 
voltage applying means , 



17. An image xiisplay apparatus according to claim 1, 
wherein a plurality of basic units of said memory elements 
10 are connected to dtoe another by data lines , and said 
amplifier FET is connected to said data line through a 
selection switcl 
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$T. An image display apparatus according to claim 17 , 
wherein said selection switch\is a polycrystalline Si thin- 
^film transistor (poly-Si TFT) 



^ X 19. An image display apparatus \according to claim 18 , 
wherein said selection switch is a polycrystalline Si thin- 
20 film transistor (poly-Si TFT) which is diode-connected and 



made short circuit in the drain and theNsource. 

20. An image display apparatus according to claim 17, 
wherein said selection switch is a p-n junction diode using 
\J25- a polycrystalline Si thin film. 



21. An image display apparatus according to claim 17 , 
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wherein said basic units of the memory elements are 
arranged in a matrix along a group of data lines extending 
in a y-dire<^ion, and said memory switch and said selection 
switch in the\ individual basic unit are connected to the 



same 



:n in tne\ individual 
data line, V* 



22. An image display apparatus according to claim 17, 
wherein said basic \units of the memory elements are 
arranged in a matrix aiong a group of data lines extending 
10 in a y-direction, and said memory switch and said selection 
switch in the individual Tbasic unit are connected to the 
data lines different from eacdi other. (5^W^\'9- 



23. An image display apparatus according to claim 17, 

t 

15 wherein said basic units of isJie memory elements are 
arranged in a matrix along a group \pf data lines extending 
in a y-direction, and said data lines are arranged by n 
line units in a case where unit display data composed of n ^ 



bits is stored by n basic units of said memory elements .'^S^^^^^^v 



24. An image display apparatus according to claim 4, 
wherein a lighting means to the display pixels is provided 
on a surface of said transparent substrate opposite to the 
surface on which the display pixels, the group of signal 
25 lines and the image signal generating means ar^arranged, 
and a black matrix shielding means is arranged between said 
transparent substrate corresponding to the back portions of ^ 
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said memory elements and said lighting means. 

25. rfo image display apparatus according to claim 17, 
wherein >* gate of complementary metal-oxide-semiconductor 
(CMOS) inverter is connected to said data line.^'^/ *6^*^ 
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26. An imag 1 ^ display apparatus according to claim 1, 
wherein said Xmage signal generating means has a DA 
converting meandv for generating an image signal from 
display data stored in said memory element . Lw&U cto fc^WirfA fr^Yf) 



27. An image displSay apparatus according to claim 2, 
wherein said image Signal generating means has a DA 
converting means for Venerating an image signal from 
15 display data stored in s^aid memory element, and said DA 
converting means has a function of selectively outputting 
substantially two kinds of \image signal voltages to the 
same display data. ( 7d(-<p"|} 



20 28. An image display apparatus comprising: 

a plurality of display pixels arranged in a matrix in 
order to perform image display, saidv display pixel having a 
pixel electrode and a pixel switch connected to said pixel 
electrode in series; 

25 an image signal generating meanly for outputting a 

V 

given image signal based on digital displaxy data; 

a group of signal lines for connecting said image 



signal generating means to said group of pixel switches; 
and 

a display image selection means for writing said 
image signal Yn a given display pixel through said group of 
5 signal lines aiid said group of pixel switches, at least 
said plurality of display pixels, said group of signal 
lines and said image signal generating means being formed 
on a single transparent substrate, wherein _ \ 

v (vVC^saxd image signal generating means has a ref erenceTjV^ ^ 

\ mi TV 

10 voltage generating \ circuit using a boron-do^edf p 
polycrystalline Si (poly-Si) thin-film resistor. -^J /! 

29. A method of driving\ an image display apparatus, said 
£1 image display apparatus comprising: . 

D 15 a plurality of displayv pixels arranged in a matrix in 

M order to perform image display, said display pixel having a 

q pixel electrode and a pixel sVitch connected to said pixel 

electrode in series; 

an image signal generating means for outputting a 
20 given image signal based on display data, said image signal 
generating means having a plurality^ of memory elements for 
storing said display data; 

a group of signal lines for connecting said image 
signal generating means to said group\of pixel switches; 
25 and 

a display image selection means fi^r writing said 
image signal in a given display pixel through said group of 
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signal lines and said group of pixel switches , wherein 

ich basic unit of said memory element comprises a 
memory switch; a memory capacitor connected to said memory 
switch; ari^ a refreshing operation means for performing a 
preset refreshing operation to signal charge stored in said 
memory capaci-bor, and 

operation\ of reading the display data from said 
memory element is^ included in the refreshing operation to 
said memory element\ using said refreshing operation means .(^b^fc>0 

30. A method of driving an image display apparatus 
according to claim 29 , yherein the operation of reading the 
display data from said\ memory element is substantially 
equal to the r4^re n ^fii^^^^peration to said memory element 
using said refreshing operation means. 



31. A method of driving an image display apparatus, said 
image display apparatus comprising: 

a plurality of display pixels arranged in a matrix in 
20 order to perform image display, said display pixel having a 
pixel electrode and a pixel switch connected to said pixel 
electrode in series; \ 

an image signal generating meaiis for outputting a 
given image signal based on display data^ said image signal 
25 generating means having a plurality of memory elements for 
storing said display data; 

a group of signal lines for connecting said image 



40 



\ 

signal generating means to said group of pixel switches; 
and 

a \ display image selection means for writing said 
image signal in a given display pixel through said group of 
5 signal lines^ and said group of pixel switches, wherein 

each basic unit of said memory element comprises a 
memory switch ;\a memory capacitor connected to said memory 
switch; and a refreshing operation means for performing a\ 
preset refreshing xjperation to signal charge stored in said 
10 memory capacitor, an\ 

writing of the display data to said memory element is 
performed based on address data, and refreshing to said 
memory element using skid refreshing operation means is 
performed by r sequentially \scannin^>. S 

15 \ 

32, A method of driving an\ image display apparatus, said 
image display apparatus comprising: 

a plurality of display pixels arranged in a matrix in 
order to perform image display, sWid display pixel having a 
20 pixel electrode and a pixel switch\ connected to said pixel 
electrode in series; 

an image signal generating means for outputting a 
given image signal based on display dat^, said image signal 
generating means having a plurality of rf^mory elements for 
25 storing said display data; 

a group of signal lines for connecting said image 
signal generating means to said group of pxxel switches; 



/ 
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and 

a display image selection means for writing said 
imag& signal in a given display pixel through said group of 
signal \lines and said group of pixel switches, wherein 

each basic unit of said memory element comprises a 
memory switch; a memory capacitor connected to said memory 
switch; and \ refreshing operation means for performing a 
preset refreshing operation to signal charge stored in said 
memory capacitor\ and 

a plural number of said memory elements are connected 

^o&m \ 

to a common data linet, and 

the refreshing \^o said memory element using saijd 
refreshing operation iqeans is performed by initially 
outputting the display d^ta to said data line; and further 
amplifying a voltage level\of said display data written in 
said data line; and then rewriting the amplified voltage of 
said display data from said daua line. 



33. A method of driving an imacte display apparatus, said 

20 image display apparatus comprising: 

a plurality of display pixels Arranged in a matrix in 
order to perform image display, said display pixel having a 
pixel electrode and a pixel switch connected to said pixel 
electrode in series; 

25 an image signal generating means ipr outputting a 

given image signal based on display data, said image signal 
generating means having a plurality of memoryV elements for 
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storing said display data; 

a\^group of signal lines for connecting said image 
signal generating means to said group of pixel switches; 
and 

a dispYay image selection means for writing said 
image signal ill a given display pixel through said group of 
signal lines andXsaid group of pixel switches , wherein 

each basic Vnit of said memory element comprises a 
memory switch; a memory capacitor connected to said memory 
10 switch; and a refreshing operation means for performing a 
preset refreshing operation to signal charge stored in said 
memory capacitor, and 

a plural number of \said memory elements are connected 
to a common data line, and 
15 the refreshing to sefcyid memory element using said 

refreshing operation means \ is performed by initially 
outputting the display data to\said data line; and directly 
rewriting the voltage of said display data from said data 
line.^ 

20 

34* A method of driving an iiAage display apparatus 
according to any one of claim 32L^a^d\clai^ 33, wherein the 
writing of the display data to said^ memory element is 
performed by rewriting part of said display data output 
25 from said memory element to said datk line, {2 and then 
rewriting said display data from said data J^ine^J 
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35. A method of driving an image display apparatus , said 
image display apparatus comprising: 

a plurality of display pixels arranged in a matrix in 
o^der to perform image display, said display pixel having a 
pixel\ electrode and a pixel switch connected to said pixel 
electrooe in series; 

an ipiage signal generating means for outputting a 
given image Vignal based on display data, said image signal 
generating mea\s having a plurality of memory elements for 
10 storing said dismay data; 

a group of \ignal lines for connecting said image 
signal generating me\ns to said group of pixel switches; 
and 

a display image selection means for writing said 
15 image signal in a given display pixel through said group of 
signal lines and said group dt pixel switches, wherein 

each basic unit of said\ memory element comprises a 
memory switch; a memory capacity connected to said memory 
switch; ^and a refreshing operatic^ means for performing a 
20 preset refreshing operation to sign^ charge stored in said 
memory capacitorj and 

a driving pulse for driving kaid display image 
selection means and a driving pulse Vor driving said 
refreshing operation means are the samey driving pulse 
25 branched from a single input. CxruJ&s) 



36. A method of driving an image display apparatus, said 
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imajOe display apparatus comprising: 

\ a plurality of display pixels arranged in a matrix in 
order to perform image display, said display pixel having a 
pixel electrode and a pixel switch connected to said pixel 
electrode \n series; 

an image signal generating means for outputting a 
given image soVgnal based on display data, said image signal 
generating means, having a plurality of memory elements for 
storing said display data; 

a group of s^ignal lines for connecting said image 
signal generating means to said group of pixel switches; 
and \ 

a display image \selection means for writing said 
image signal in a given display pixel through said group of 
signal lines and said grouft of pixel switches, wherein 

each basic unit of siaid memory element comprises a 
memory switch; a memory capacsitor connected to said memory 
switch; an amplifier field-effect transistor (FET) of which 
a gate is connected to said\ memory capacitor; and a 
refreshing operation means for performing a preset 
refreshing operation to signal charge stored in said memory 
capacitor, and \ 

a read-out pulse is applied N:o a drain of said 
amplifier FET when the display data re read out of said 
memory element. "1 Li> *"/- \ 



37. A method of driving an image display apparatus, said 
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image, display apparatus comprising: 

a\plurality of display pixels arranged in a matrix in 
order to perform image display, said display pixel having a 
pixel electrode and a pixel switch connected to said pixel 
electrode in series ; 

an image V signal generating means for outputting a 
given image signa^ based on display data, said image signal 
generating means having a plurality of memory elements for 
storing said display\data; 
10 a group of signal lines for connecting said image 

signal generating meari^ to said group of pixel switches; 
and 

a display image selection means for writing said 
image signal in a given display pixel through said group of 
15 signal lines and said group V>f pixel switches, wherein 

each basic unit of saVd memory element comprises a 
memory switch; a memory capacYtor connected to said memory 
switch; an amplifier field-effqpt transistor (FET) of which 
a gate is connected to said\ memory capacitor; and a 
20 refreshing operation means fbr performing j^a preset 
refreshing operation to signal change stored in said memory 
capacitor, ancF) 

a read-out pulse is applied \ to a source of said 
amplifier FET when the display data\is read out of said 
25 memory element. 



38. A method of driving an image display apparatus 
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according to any one of claim 3^ ^ajid^plaim 37 , wherein an 
amplitude of voKage driving said" memory switch is larger 
than an amplitude o^ read-out pulse voltage applied to the 
drain or the source of\said amplifier FET« 



